Abstract Questions remain regarding the clinical utility of psychological interventions for HIV-positive persons because randomized controlled trials have utilized stringent inclusion criteria and focused extensively on gay men. The present randomized controlled trial examined the efficacy of a 15-session, individually delivered cognitive-behavioral intervention (n = 467) compared to a wait-list control (n = 469) in a diverse sample of HIV-positive persons who reported HIV transmission risk behavior. Five intervention sessions that dealt with executing effective coping responses were delivered between baseline and the 5 months post-randomization. Additional assessments were completed through 25 months post-randomization. Despite previously documented reductions in HIV transmission risk, no intervention-related changes in psychosocial adjustment were observed across the 25-month investigation period. In addition, there were no intervention effects on psychosocial adjustment among individuals who presented with mild to moderate depressive symptoms. More intensive mental health interventions may be necessary to improve psychosocial adjustment among HIVpositive individuals.
Introduction
HIV infection presents individuals with multiple challenges which may overwhelm their coping resources and impair psychosocial adjustment to the ongoing demands of managing this stigmatized, chronic illness (Heckman et al. 2004; Weaver et al. 2005) . Consequently, HIV-positive persons are at substantially elevated risk for developing an affective or adjustment disorder across the disease spectrum (Bing et al. 2001) . Randomized controlled trials have examined the efficacy of psychological interventions that are designed to decrease negative affect as well as enhance positive psychological resources among HIV-positive persons (Antoni 2003; Chesney et al. 2005) . Findings generally support the efficacy of interventions for improving psychosocial adjustment, but there are significant limitations to both external and internal validity in trials that have been conducted (Brown and Vanable 2008; Carrico and Antoni in press; Crepaz et al. 2008; ScottSheldon et al. 2008) . Important, unanswered questions remain regarding the clinical utility of interventions that have been tested because the majority of trials have utilized stringent inclusion criteria and focused almost exclusively on gay men. It is also difficult to determine the active mechanism(s) of interventions that have been tested because most trials have examined group-based interventions. In these trials, it is unclear whether observed treatment effects were due to psychotherapeutic processes or social support received from group members. In fact, there is little evidence for differential efficacy of groupbased interventions that have been tested to date, even compared to semi-structured social support groups (Bormann et al. 2006; Chesney et al. 2003; Kelly et al. 1993; Mulder et al. 1994) .
Two well-controlled trials have examined the efficacy of individually delivered, psychological interventions with diverse cohorts of depressed HIV-positive persons. Markowitz and colleagues (1998) observed that individuals randomized to interpersonal psychotherapy and supportive psychotherapy with imipramine reported reductions in depressive symptoms and improvements in physical functioning over a 16-week intervention period when compared to those in cognitive-behavioral therapy or supportive psychotherapy alone. However, there did not appear to be any significant benefits of cognitive-behavioral therapy beyond the ''non-specific'' treatment effects of supportive psychotherapy. In the second trial, Safren and colleagues (in press) examined the efficacy of an individual cognitivebehavioral intervention for adherence and depression among depressed men and women on anti-retroviral therapy (ART). Over the 12-week intervention period, individuals in the cognitive-behavioral intervention reported reductions in depressive symptoms and displayed increases in electronically monitored ART adherence compared to those who received a single session adherence intervention. Although these trials provide support for the efficacy of individually delivered interventions among depressed HIV-positive persons, further investigations are needed to examine the long-term efficacy in more representative samples.
The Healthy Living Project is a multi-site randomized controlled trial of a 3-module, 15-session, individually delivered cognitive-behavioral intervention that was designed primarily to reduce HIV transmission risk behavior. Of the 3 modules, the first focused on improving coping skills (5 sessions); the second, on reducing sexual risk behavior (5 sessions); and the third, on improving adherence to HIV/AIDS treatment (5 sessions). One previous investigation reported that this intervention reduced HIV transmission risk behavior over the 25-month investigation period (Healthy Living Project Team 2007) . Because improvements in psychosocial adjustment were hypothesized to mediate intervention-related reductions in HIV transmission risk behavior, one key component of this intervention focused on building the capacity of individuals to execute effective coping responses (Gore-Felton et al. 2005) . In the present study, we examined the efficacy of this intervention with respect to measures of negative affect (depressive symptoms, anxiety, burnout, and perceived stress) and positive psychological resources (positive affect, positive states of mind, coping self-efficacy, and perceived social support). We conducted intent-to-treat analyses of intervention effects on psychosocial adjustment from baseline to 5 months post-randomization as well as across the 25-month investigation period. We also conducted moderation analyses to determine whether the intervention was more efficacious among those who presented with elevated symptoms of depression at baseline.
Methods

Procedures
This trial was conducted in four U.S. cities: Los Angeles, Milwaukee, New York, and San Francisco. More detailed information regarding the trial methods, intervention, methods for monitoring intervention fidelity, and intervention effects on the primary outcome measure (HIV transmission risk) have been published elsewhere (GoreFelton et al. 2005; Healthy Living Project Team 2007) . Between April 2000 and January 2002, HIV-positive individuals were recruited from community agencies and medical clinics for a baseline interview. Participants were eligible for the trial if reporting at least one act of unprotected vaginal or anal intercourse in the previous 3 months with any partner of HIV-negative or unknown serostatus. In addition, individuals were eligible if reporting unprotected intercourse with at least one HIV-positive individual who was not their primary partner. The institutional review boards at each of the participating institutions approved all study procedures. Voluntary, written informed consent was obtained from all participants.
Interviews were conducted in private settings in research offices, community-based organizations, and clinics using laptop computers Weinhardt et al. 2004) . Assessments involved a combination of audio-computer-assisted self-interviewing (ACASI) and computerassisted personal interviewing using the Questionnaire Development System (Nova Research Company, Bethesda, MD). ACASI has been shown as an effective method of decreasing social desirability bias and thereby enhancing veracity of self-report of sensitive behaviors (Gribble et al. 1999; Turner et al. 1998) . Additional assessments were scheduled at 5, 10, 15, 20, and 25 months after randomization. Participants completed psychosocial measures at each assessment, but the 10 month assessment was abbreviated such that only selected measures were administered. Figure 1 summarizes the flow of participants as well as attendance rates for the intervention sessions and assessment interviews.
Randomization
Simple randomization was implemented using computergenerated random numbers stored in a randomization table on a server computer housed at the Los Angeles study site. The randomization website was accessible to each site using a unique logon ID and password. In New York and San Francisco, randomization was done in a second appointment following the baseline interview. In Milwaukee, randomization was done immediately following completion of the baseline interview and establishment of eligibility, without a separate appointment. In Los Angeles, randomization was initially done in a separate appointment; the protocol was changed around June 2001 to randomize immediately following completion of the baseline interview and establishment of eligibility, without a separate appointment.
Intervention Condition
The Healthy Living Project intervention was designed primarily to promote reductions in HIV transmission risk behavior (Gore-Felton et al. 2005) . It consisted of fifteen 90-min individual counseling sessions grouped into three modules, each consisting of five sessions. Module 1 (Stress, Coping, and Adjustment) addressed quality of life, psychological coping, positive affect, and cultivating supportive social relationships. This intervention module was developed using elements of coping effectiveness training, a group-based intervention that has previously been shown to be efficacious for improving psychosocial adjustment among HIV-positive gay men (Chesney et al. 2003) . As shown in Fig. 1 , this module was delivered between baseline and the 5 month assessment. On average, this assessment was two to three months after the completion of the 5-session stress, coping, and adjustment intervention module. Module 2 (Safer Behaviors) addressed self-regulatory issues, such as avoiding sexual and drug-related risk of HIV transmission or acquisition of additional sexually transmitted diseases, as well as disclosure of HIV status to potential partners. Individuals began receiving Module 2 shortly after 5 month assessment and these intervention sessions concluded approximately 2-3 months before the 10 month assessment. Module 3 (Health Behaviors) addressed accessing health services, adherence, and active participation in medical care decision-making. Individuals began receiving Module 3 shortly after 10 month assessment and these intervention sessions concluded approximately 2-3 months before the 15 month assessment. Intervention sessions followed a standard structure and set of activities, but were individually tailored to participants' specific life contexts. In order to monitor intervention fidelity, facilitators attended weekly supervision with a licensed mental health professional that was trained in the delivery of the intervention protocol. In addition, all intervention sessions were audiotaped and representative samples of these tapes were rated by a centralized quality assurance team (Gore-Felton et al. 2005) . This intervention protocol is available upon request. Participants received $10, $15 and $20 for attending each session of Modules 1, 2, and 3, respectively.
Wait-List Control Condition
Participants in the wait-list control condition completed assessments but did not receive any active intervention during the 25-month trial (See Fig. 1 ). Because this control condition is not attention-matched, intervention effects could be attributable to specific treatment components and/ or non-specific change processes associated with any supportive psychotherapy.
Measures
Demographics Age, ethnicity, gender, education, sexual orientation, time since HIV diagnosis, self-reported T-helper cell count, and self-reported HIV viral load were assessed by questionnaire.
Depressive Symptoms
The 21-item Beck Depression Inventory I (BDI) assesses the severity of somatic, affective, cognitive, and behavioral symptoms of depression during the past week (Beck et al. 1996) . In addition to the BDI total score (Cronbach's a = .89), we utilized the 13-item BDI-Affective subscale (Cronbach's a = .86) to control for confounds between HIV-related symptoms and somatic symptoms of depression (Kalichman et al. 2000) . For moderation analyses, individuals were classified as presenting with significant depressive symptoms if the baseline BDI total score was greater than or equal to ten.
Anxiety
The 20-item state form of the State-Trait Anxiety Inventory (STAI) assesses anxiety (Spielberger et al. 1974 ). This form of the STAI is designed to assess anxiety at the time the participant completes the measure (Cronbach's a = .91).
Burnout
We assessed burnout in the past month with a measure from a trial of coping effectiveness training with HIVpositive gay men (Chesney et al. 2003) . Participant responses to each item (e.g., irritated, overwhelmed) range from 0 (not at all) to 4 (extremely). A composite score for this 16-item measure (Cronbach's a = .93) is created by summing item ratings.
Perceived Stress
The 10-item Perceived Stress Scale assesses perceived stress during the past month (Cohen et al. 1983) . A composite score is created (Cronbach's a = .88) and this measure is highly correlated with negative affect.
Positive Affect
We selected two items that measured positive affect from a standard quality of life measure (Ware 1993) . One item assessed happiness during the past 4 weeks (''Have you been a happy person?''). The second item assessed the degree to which individuals felt calm and peaceful during the past 4 weeks (''Have you felt calm and peaceful?''). Participant responses to these items ranged from 1 (none of the time) to 6 (all of the time). We created a composite score for positive affect by summing these two items (Cronbach's a = .78).
Positive States of Mind
The 6-item Positive States of Mind (PSOM) scale was used to examine the degree to which individuals are able to achieve and maintain desirable cognitive and interpersonal states (i.e., focused attention, productivity, responsible caretaking, restful repose, sensuous non-sexual pleasure, and sharing) during the past week (Cronbach's a = .80). Even in the absence of clinically significant levels depressive symptoms, impairments in PSOM may provide an index of the degree to which individuals are vulnerable to experiencing sustained negative affect in response to life events (Adler et al. 1998; Moskowitz et al. 2003 ).
Coping Self-Efficacy
Coping self-efficacy was assessed with an abbreviated (15-item scale) version of a 26-item scale (Chesney et al. 2003; Chesney et al. 2006) . Participants rated from 0 (cannot do at all) to 10 (certain can do) the extent to which they believe they could perform behaviors important to adaptive coping. Higher composite scores indicate greater coping self-efficacy (Cronbach's a = .92).
Perceived Social Support
The 24-item Social Provisions Scale assesses perceived social support (Cutrona 1989) . Items are rated from 1 (Strongly Disagree) to 4 (Strongly Agree). Higher composite scores indicate greater social support (Cronbach's a = .90).
Statistical Analyses
We chose a mixed-model methodology to examine the efficacy of the Healthy Living Project intervention because this approach does not require listwise deletion of outcome data and makes less stringent assumptions regarding within subject correlation patterns. Thus, we were able to utilize all available data provided by participants at each time point to obtain more accurate parameter estimates of the intervention effects (Littell et al. 1998 ). We conducted intent-to-treat analyses of intervention effects from baseline to 5 months in order to examine the efficacy of the 5-session stress, coping, and adjustment intervention module on psychosocial adjustment. Then, we examined whether the number of stress, coping, and adjustment intervention module sessions attended (range: 0-5) was correlated with changes in measures of psychosocial adjustment from baseline to 5 months. We also conducted intent-to-treat analyses of intervention effects on psychosocial adjustment using all available data over the 25-month investigation period. In addition, we examined whether the total number of intervention sessions attended (range: 0-15) was correlated with changes in measures of psychosocial adjustment over the 25-month investigation period. Finally, we conducted moderation analyses to determine whether intervention effects on psychosocial adjustment were reported among individuals who presented with mild to moderate depressive symptoms at baseline (BDI total score C 10). All analyses incorporated random intercepts and slopes to model an unstructured within-subject correlation of these random effects. Because we examined intervention effects on a number of indicators of psychosocial adjustment in this large trial, as a conservative measure we selected a more stringent P-value for statistical significance (P \ .01). Because methods for computing model-implied effect size measures is an area of ongoing research in multilevel analysis, we report the Cohen's d effect size statistic (which is the difference in observed means divided by the standard error of the difference of the observed means) at each assessment in Table 1 . 
Results
Participant Demographics
At baseline, the mean age of the participants was 39.8 years (range 19-67). Most participants were male (79%), of whom 72% were men who have sex with men. Thirty-two percent of participants were Caucasian, 45% were African American, 15% were Hispanic, and 8% were other. Eighty-one percent had education less than a college degree. Sixty-nine percent were on ART. Participants had been diagnosed with HIV for an average of 10.8 (SD = 5.6) years. At baseline, the mean self-reported CD4+ count was 425 cells/mm 3 and 15% reported having an undetectable viral load. As we have previously reported, there were no demographic differences between the intervention and wait-list control at baseline (Healthy Living Project Team 2007) . Using independent samples t-tests, there were no differences between the intervention and wait-list control in any measure of psychosocial adjustment at baseline (P [ .10).
Intent-to-Treat Analyses
No intervention effects on negative affect were observed from baseline to 5 months: BDI (b = -.020, t (803) = -. . Among participants in the intervention, the number of Module 1 sessions attended was unrelated to changes in negative affect from baseline to 5 months (P [ .05). Similarly, no intervention effects were observed over the 25-month investigation period (P [ .10) and the total intervention sessions attended was unrelated to changes in negative affect (P [ .10).
No intervention effects on positive psychological resources were observed from baseline to 5 months: positive affect (b = .060, t (802) = 1.78, P = .07; d = .08); coping selfefficacy (b = .119, t (803) = .33, P [ .10; d = .11); PSOM (b = -.035, t (802) = -.70, P [ .10; d = .03); and perceived social support (b = .057, t (803) = .46, P [ .10; d = .04). Among participants in the intervention, the number of Module 1 sessions attended was unrelated to changes in positive psychological resources from baseline to 5 months (P [ .10). Similarly, no intervention effects were observed over the 25-month investigation period (P [ .10) and the total intervention sessions attended was unrelated to changes in positive psychological resources (P [ .10).
Moderation Analyses
Before examining baseline depression as moderator, we examined whether study sited moderated intervention effects. Results indicated that there did not appear to be any significant differences in the efficacy of the intervention with respect to any measure of psychosocial adjustment from baseline to 5 months (P [ .10) or over the 25-month investigation period (P [ .05 ) between the four study sites. Among individuals who presented with mild to moderate depressive symptoms at baseline, no effects of the intervention on any measure of psychosocial adjustment were observed from baseline to 5 months (P [ .10). These findings were unchanged when examining intervention effects over the 25-month investigation period (P [ .05).
Discussion
The Healthy Living Project intervention was successful in reducing unprotected sexual intercourse with HIV-negative or unknown status partners, which was the primary outcome for this trial (Healthy Living Project Team 2007) . However, findings from the present study do not support the efficacy of this intervention for improving psychosocial adjustment. The lack of intervention effects on psychosocial adjustment may be due in large part to the fact that this treatment focused extensively on providing cognitive-behavioral skills training to decrease sexual risk taking and enhance self-care behaviors such as ART adherence (10 of 15 sessions). Even though the Module 1 (5 sessions) of the intervention focused on managing stress and executing effective coping responses, no intervention effects on psychosocial adjustment were observed at 5 months or across the 25-month investigation period. It may be that the stress, coping, and adjustment module of this intervention was not delivered with the intensity necessary to influence psychosocial adjustment. This is partially supported by the results of previous trials where interventions that consisted of at least ten individual or group sessions were more likely to improve psychosocial adjustment (Crepaz et al. 2008; Carrico et al. 2006; Chesney et al. 2003; Markowitz et al. 1998; Safren et al. in press) . Because no effects of the Healthy Living Project intervention were observed on indices of psychosocial adjustment, this precluded subsequent formal tests of mediation (Baron and Kenny 1986 ). As such, findings from the present investigation do not support the hypothesis that improvements in psychosocial adjustment mediate intervention-related reductions in HIV transmission risk.
It is also plausible that the effects of the Healthy Living Project intervention on psychosocial adjustment were short-lived, dissipating before the 5 month assessment. Prior trials of group-based cognitive behavioral stress management with HIV-positive gay men have observed that 10-week reductions in depressed mood mediate intervention effects on long-term improvements in transitional naïve T-cell counts and reductions in HIV viral load . Even transient improvements in psychosocial adjustment during the 2-3 months between the conclusion of Module 1 (stress, coping, and adjustment) and the 5 month assessment may have mediated long-term intervention effects on reduced HIV-transmission risk behavior. On the other hand, it is noteworthy that decreases in the number of HIV transmission risk acts among individuals in the intervention condition were suggestive at 10 and 15 months post-randomization and significant at 20 months post-randomization. Because the stress, coping, and adjustment module was delivered before the 5 month assessment, the lack of intervention effects on HIV risk behavior at 5 months has some interesting implications. Specifically, this indicates that the stress, coping, and adjustment module alone may not have been sufficient to reduce HIV transmission risk behavior. This is consistent with the results of a meta-analysis of 34 peer-reviewed studies which reported that there is little evidence to support a relationship between negative affect and sexual risk taking that places individuals at risk for contracting or transmitting HIV (Crepaz and Marks 2001) . However, despite the fact that improvements in psychosocial adjustment were not observed and the role of Module 1 remains unclear, this does not exclude the possibility that sessions targeting stress, coping, and adjustment may have been a critical component of the Healthy Living Project intervention. Addressing stress and coping during the first 5 sessions may have substantially assisted facilitators with building a solid therapeutic alliance that could have been crucial to effectively implement later sessions that focused on behavior change. Further process-oriented research and deconstruction trials are needed to examine these unanswered questions regarding the importance of addressing stress, coping, and adjustment in interventions that focus on reducing HIV transmission risk (and potentially other health risk behaviors). Future research should also determine whether group-based interventions are more efficacious and cost effective for improving psychosocial adjustment.
Although the Healthy Living Project tested a cognitivebehavioral intervention, this treatment was largely focused on skills training to promote behavior change. Thus, the intervention did not include important components of cognitive-behavioral therapy such as behavioral activation and cognitive restructuring that may be crucial to decrease negative affect, particularly among depressed individuals (Dimidjian et al. 2006) . Because the primary outcome for the Healthy Living Project was HIV transmission risk, inclusion criteria did not require individuals to report elevated psychological distress at baseline. This may partially explain the relatively low levels of distress reported by participants in this trial compared to other trials with depressed HIV-positive persons. However, in contrast to previous trials with depressed HIV-positive persons (Markowitz et al. 1998 ; Safren in press), we did not observe effects of the Healthy Living Project intervention on measures of psychosocial adjustment among individuals with elevated depressive symptoms at baseline. Although the present trial did not collect systematic data regarding psychiatric co-morbidities, individuals with severe mental illness (e.g., bipolar disorder) and/or substance use disorders were not excluded as they have been in previous trials of individually delivered interventions. In fact, because the present trial required individuals to report HIV transmission risk behavior or sexual risk taking with a HIV-positive non-primary partner, rates of psychiatric co-morbidities may have been elevated in this cohort (Sikkema et al. 2007) . Findings from the present trial indicate that more intensive mental health interventions may be necessary to improve psychosocial adjustment among HIV-positive individuals. In particular, future investigations should attempt to develop and test such interventions to meet the unique needs of individuals with psychiatric co-morbidities other than unipolar depression. 
